IL-2 and IL-6 synergize to augment the pore-forming protein gene expression and cytotoxic potential of human peripheral blood T cells.
Our previous studies have demonstrated that high dose IL-2 (1000 U/ml) alone can induce human peripheral blood T cell pore-forming protein (PFP) mRNA expression and cytotoxic potential. We now report that the levels of IL-2 needed to induce these effects in T cells can be significantly reduced in the presence of IL-6. IL-6 and suboptimal doses of IL-2 (10 U/ml) were found to costimulate PFP mRNA expression and cytotoxic potential in resting human peripheral blood T cells, whereas IL-6 or low dose IL-2 alone had no effect. The induction of T cell PFP mRNA by IL-2/IL-6 was extremely rapid and increases in both PFP mRNA expression and cytotoxic potential were IL-6 dose dependent. The costimulatory effect of IL-6 did not appear to involve the IL-2/IL-2R pathway in as much as IL-6 did not induce IL-2 production or detectably increase IL-2R surface expression in T cells. These findings, in addition to the rapid induction of PFP mRNA by IL-2/IL-6, suggested that IL-6 can directly and independently provide an additional signal to augment the differentiation of CTL. In contrast to the results observed in T cells, IL-6 and IL-2 could enhance CD3- large granular lymphocyte (LGL) NK activity, but IL-6 either alone or in combination with IL-2 had no effect on constitutive PFP mRNA expression in resting LGL. These data further confirm that different mechanisms may be responsible for lymphokine activation of CTL and LGL in human peripheral blood. In particular it appears that IL-6 acts as a costimulatory signal with IL-2 in generating CTL and that IL-6 functions in part by acting in synergy with IL-2 to induce PFP, a major lytic protein involved in lymphocyte cytotoxicity.